


Brief Description of the Drawings 



Fig 1 depicts the identification of receptor binding compounds and their use in the design of 
Himerizers. Step 1 illustrates t he screening of natural product and diversity .Ibrariesto^ele^ 
compound that binds to. a receptor protein's extracellular domain. Step 2 illustrates the creation of 
a small, molecule receptor agonist comprising two receptor binding molecules chemically linked 
together. 

Fig 2 depicts the use of the dimerizer f FK1012, to trigger signaling in cells expressing an FKBP-CD3 
zeta chain fusion protein. The fig ure illustrat es the use of a divalen t ligand tojjigg^^ujar 
signaling lea ding in this case to the express ion of IL-2 or another gene ynd^ 
control of the IL-2 promoter. 



Fig 3 depicts the use of a dimerizer binding to the extracellular portion of a protein to trigger 
intracellular signaling. The figure ill ustrated t he stimulation of an ervthmBQietin^ 
molecule ligand leading to activation of intracellular processes. 

Fig 4 depicts the use of a competitive binding assay to identify compounds which bind to a 
receptor protein. Ihefigu^^ 

protein using a competitive ligand binding assay. In well A of a 96-well microtiter plate no 
competitor has been added; in well B a non -competitive compound (dark circles) is also present; Jn 
w ell C a competitive confound J^rMn^gJ^l isj^re^nta^^ The 
baiigraRh„illustratin£ % maximal ligand binding pejjwd^ 
depicted in well C. 

Fig 5 depicts a screening assay to identify immobilized compounds which bind to a receptor 
protein. Ihe figure JM^ 

to a receptor extracellular domain. The top.panel depicts the incubation of fluorescently tagged 
protein molecules comprising a receptor extracellular domain with a collection of compounds 
synthesized, on beads. The middle panel j II iLstratesJthejernw receptor proteins and 

the visua lization of f luo_r escence jinked to bound, beads, JM bottom^panel illustrates the recovery 
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of a thus visua lized bead and t he identification of the linked compound to w hich the protein had 
bound. 

Fig 6 depicts EPO-induced signaling in cells expressing chimeric receptor proteins and the use of 
such systems to identify small molecule antagonists of EPO-bindinq. The top pane l illustrates fusion 
proteins_containinflan erythrpppietin receptor extracellular domain (1) and a T cejjjeceptor zeta 
subunit intracellular domain (2), together with an erythropoietin molecule which binds to the 
hybrid receptor pipteins and indu c es s ign al transductio n l eadi ng to 1L-2 production. The bottom 
panel illustrates the ability of a small molecule to block such EPO receptor-mediate d signal 
transduction through binding^of the small molecule to the receptor protein in place of 
erythropoietin, thus blocking IL-2 production. 

Fig 7 depicts a general methodology for the design and construction of an expression vector for 
producing a portion of a receptor protein, e.g., for use in binding experiments. The.receptor binding 
domain can.be identified by inspection of the receptor coding sequence (e.g. Kyte Doplittle 
analysis) or by analysis of deletion mutants (see Watowich et aJ,.Mol.„Cell. BioJ.. 14:3535 1994), 
PCR piLmes fjanjdngLthe ligand binding domain (LBD) are used t o PCR amplify the region„en^pd|nq 
the LBD. B y inc lusion of se quences encodin g a particular epi tope in the ot her PC T primer, a n 
epitope can be fused to the N- or C-terminus of the LBD. Other PCT primers can be used to 
introduce restriction sites into the ends of the LBD codin g sequence to facilit ate clonin g. Th e 
cloned LBD is then ligated into an appro priate ex press io n vector, such a s the pcDNA . jerie_sjhgm 
Invitrogenjnc. for mammalian cell_expression. "pcDNA-LBD-tag" represents a vector for expression 
of an epitope-tagged ligand binding domain. To express„a receptor immunoglobulin fusion. protein, 
the amplified, LBD segment js.Jigated.into an expres sion v ect or conta ining the hinge, CH2 and CH3 
domains of an JgG heavy cham asjdesqibe^^^ l??1^See e^g_.. 

Nature 330, 537-543 (1987) for details relevant to GH receptor. 
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Brief Description of the Drawings 

Fig 1 depicts the identification of receptor binding compounds and their use in the design of 
dimerizers. Step 1 illustrates the screening of natural product and diversity libraries to select a 
compound that binds to a receptor protein's extracellular domain. Step 2 illustrates the creation of 
a small molecule receptor agonist comprising two receptor binding molecules chemically linked 
together. 

Fig 2 depicts the use of the dimerizer, FK1012 f to trigger signaling in cells expressing an FKBP-CD3 
zeta chain fusion protein. The figure illustrates the use of a divalent ligand to trigger cellular 
signaling leading in this case to the expression of IL-2 or another gene under the transcriptional 
control of the IL-2 promoter. 

Fig 3 depicts the use of a dimerizer binding to the extracellular portion of a protein to trigger 
intracellular signaling. The figure illustrated the stimulation of an erythropoietin receptor by a small 
molecule ligand leading to activation of intracellular processes. 

Fig 4 depicts the use of a competitive binding assay to identify compounds which bind to a 
receptor protein. The figure illustrates the identification of compounds which bind to a receptor 
protein using a competitive ligand binding assay. In well A of a 96-well microtiter plate no 
competitor has been added; in well B a non-competitive compound (dark circles) is also present; in 
well C a competitive compound (dark triangles) is present and is shown binding to the protein. The 
bar graph illustrating % maximal ligand binding per well illustrates the competitive binding 
depicted in well C. 

Fig 5 depicts a screening assay to identify immobilized compounds which bind to a receptor 
protein. The figure illustrates the screening of molecular diversity libraries for compounds that bind 
to a receptor extracellular domain. The top panel depicts the incubation of fluorescently tagged 
protein molecules comprising a receptor extracellular domain with a collection of compounds 
synthesized on beads. The middle panel illustrates the removal of unbound receptor proteins and 
the visualization of fluorescence linked to bound beads. The bottom panel illustrates the recovery 




of a thus visualized bead and the identification of the linked compound to which the protein had 
bound. 

Fig 6 depicts EPO-induced signaling in cells expressing chimeric receptor proteins and the use of 
such systems to identify small molecule antagonists of EPO-binding. The top panel illustrates fusion 
proteins containing an erythropoietin receptor extracellular domain (1) and a T cell receptor zeta 
subunit intracellular domain (2), together with an erythropoietin molecule which binds to the 
hybrid receptor proteins and induces signal transduction leading to IL-2 production. The bottom 
panel illustrates the ability of a small molecule to block such EPO receptor-mediated signal 
transduction through binding of the small molecule to the receptor protein in place of 
erythropoietin, thus blocking IL-2 production. 

Q Fig 7 depicts a general methodology for the design and construction of an expression vector for 

|f producing a portion of a receptor protein, e.g., for use in binding experiments. The receptor binding 

domain can be identified by inspection of the receptor coding sequence (e.g. Kyte Doolittle 
•I? analysis) or by analysis of deletion mutants (see Watowich et al, Mol. Ceil. Biol. 14:3535 1994). 

;4h PCR primes flanking the ligand binding domain (LBD) are used to PCR amplify the region encoding 

f the LBD. By inclusion of sequences encoding a particular epitope in the other PCT primer, an 

epitope can be fused to the N- or C-terminus of the LBD. Other PCT primers can be used to 
Ljl introduce restriction sites into the ends of the LBD coding sequence to facilitate cloning. The 

J^f cloned LBD is then ligated into an appropriate expression vector, such as the pcDNA series from 

Q Invitrogen, Inc. for mammalian cell expression. "pcDNA-LBD-tag" represents a vector for expression 

1 y of an epitope-tagged ligand binding domain. To express a receptor immunoglobulin fusion protein, 

the amplified LBD segment is ligated into an expression vector containing the hinge, CH2 and CH3 

domains of an IgG heavy chain as described in Ashkenazi et al, PNAS 88: 1 0535 1 991 . See e.g., 

Nature 330, 537-543 (1 987) for details relevant to GH receptor. 
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Figure 1 
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Fig 2: ST I MULATION OF I L -2 rn8DUCTIQN OYT¥9MAHrMQfcEe<jt£ , ^MgR6ER- 




Fig 3: STI MULATI ON Of CRVTI IRO P OI CTI N RC CC P TeR-B^/ VgMA LL MOLECULE 
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Fig 4: I DENT I FICATION OF RECEPTOR" BtNPfN6-6e M P 0U NE) 8 - 
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Fig 6: CP O GTIMUhATE&"SI6WAfe - TR A NSDUC TI O N ' ■■ W i * cN^N«NEC ^ E & «EH!rHf^ 
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Fig 7: General ' Method For Gonotruotion of Exproocion 
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sequence (e.g. Ky te- Dool i ttie anal ysi s) or by anal ysi s of deleti on mutants (sefe Watowi < 
Mol. fell. Biol. 14:3535 1994). PCR primers fl anki ng the LBD are used^E^Gft^fip^if y the 
r egi on enoodi ng the LBD. By i ncl usi on of sequences encodi ng a par tlc^l ar epftope i n on or the 
other PCR pr i mer , an epi tope can be fused to the N - ^^^rfrifnu s of the LBD. Other PCR 
pri mers can be used toi ntroduce restri ctij)[i-s&^ ends of the LBD ood ng sequence to 

facil itate cloning. The cloned lUB^js-th^rrfigated into an appropri ate expression vector, such as 
thepcDNAseriesfropoL^^ Inc. for mammalian cell expression. Toexpress a receptor - 

i mmmiocg^^ pr otei n, the ampl i fed LBD segment is i igated i nto an expression vector 

^jsent^fnTng the hi ngs, CH2 and CH3 domai ns of an I gG heavy chain as descr i bed i n Ashkenazi et al 



